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functions. An accurate knowledge of its histological structure is therefore necessary before its physiology or pathology can be understood. This paper is a review of recent work on the minute structure of the liver, and is the result of a search for such accurate knowledge. It does not concern itself with cytology. Ideas of the structure of the liver are presented which are accepted by some as representing a more integrated picture than those in current use. These conceptions can be fitted into the actual histological picture much more readily and they also provide a simpler explanation of some physiological processes. Wilson (1951) states : ' Elias has presented a detailed study of the structure of the mammalian liver which indicates that it will be necessary to revise the over-simplified description in the current textbooks. ' Developments in technique, snch as the quartz rod illumination niethod (McQueen, 1927 ;  Knisely, 1936 Knisely, , 1938 Knisely, , 1950 and the use of neoprene (fluid plastic) in injection preparations (Andrews et al., 1949) , have helped in formulating these ideas. They have facilitated the investigation of some problems and their value will appear as time passes.
The nomenclature used is that of the author being discussed at any particular moment with, where necessary, the modern textbook equivalent in parenthesis. The Support for this theory is provided by Kolliker (1863) , Hering (1872) , Remak (1885) , Stohr (1904) , Epplem (1922) and Pfuhl (1932) , and from these investigators we learn that it is really an accurate restatement of an older idea.
In any section of a mammalian liver lobule we can identify the single row of cells in the laminae (Fig. 1) , the limiting lamina, the radial and peripheral lacunae (Fig. 2) and the direct opening of the radial lacunae into the central vein (Fig. 3) McNee (1922, 1924) easily demonstrated and was appreciated by early histologists (Kiernan, 1833 ; Budge, 1859 ; Chrzonszczewsky, 18(56) . The second point which also has been known for a number of years (Hering, 1872 ; Rindfleisch, 1873 ; Schaffer, 1922) (Piersol, 1920 ; Bremer & Weatherford, 1944 ; Cowdry, 1944 ; Bailey* 1948 ; Maximow & Bloom, 1949 ; Sharpey-Schafer, 1949) . It has been suggested that the canaliculi produce a false network ; the appearance being due to the superimposition of a series of straight canaliculi, with short lateral twigs, in supradjacent layers of cells (Stohr, 1904 ; Brans, 1924 ; Ivichtman, 1949 (Fig. 4) (Hering, 1872 ; Stohr, 1904 ; Milne, 1909 ; PierS^ ' 1920; Mclndoe, 1928; Lichtman, 1949; Maximow & (Hering, 1872 ; Milne, 1909 ; Mcl^? ^ 1928 ; Clara, 1930 Mall, 1906 ; Herrick, 1907 ; Gilbert & Villaret, 1909 ; Winternitz, 1911 ; Piersol, 1920 ; Iyoeffler, 1928 ; Cameron & Mayes, 1930 ; Olds & Stafford, 1930; Maegraith et al., 1949; Deakins, 1949; Julian & De Ome, 1949 (Tig. 6) ). Any (Kiernan, 1833; Kolliker, 1863; Hering, 1866;  Leonard, 1887; Stohr, 1904; Mall, 1906; Herrick, 1907; Burton-Opitz, 1910 , 1913 Winternitz, 1911; Olds & Stafford, 1920; Piersol, 1920 ; Ivoeffler, 1923 ; Cameron & Mayes, 1930 ; Aunap, 1931 ; Bauer, 1932 , Gray, 1949 Sharpey-Schafer, 1949 (Hering, 1872; Burton-Opitz, 1911 ; Piersol, 1920 > Olds & Stafford, 1930 Bailey, 1948) . Branches pass also to (2) peripheral sinusoids (Kiernan, 1833; Olds Stafford, 1930 ; Andrews et al., 1949 ; Elias, 1949 The actual structure of a capillary at the point of entry into any sinusoid has not been very fully investigated.
The only adequate description of this junction is given by Elias (1949a, b) (Knisely, 1936; Bloch, 1940; Elias, 1949 (Burton-Opitz, 1910 , 1913 Barcroft, 1913 ; McL,eod & Pearce, 1914 ; Grab & Jansen, 1929 ; Blalock & Mason, 1936 ; Grindlay, 1941 ; Snyder, 1936 Snyder, , 1938 Snyder, , 1942 (Mall, 1906 Knisely, 1936 Knisely, , 1948 Wakim & Mann, 1942 ; Hoerr, 1944 ; Bailey, 1948 ; Maximow & Bloom, 1949 ; Seneviratne, 1949) , that the sinusoids possess a certain degree of independent contractility, and that this ability can be put to several uses. Wakim and Mann (1942) Contraction and dilatation of sinusoids appears to be one of the methods of regulating the volume of blood contained in the liver.' Hoerr (1944) gives an idea of the amount of contraction and relaxation by saving ' The same sinusoid may at times be collapsed to a caliber of 6/< or less, and at other times may be over 30/t in diameter. ' Printzmetal (1948) claims that sinusoids can dilate up to 180// if required. Wakim (1944) lias shown that increased circulating glucose increases the circulation through the sinusoids. (Weil, 1917 ; Arey & Simmonds, 1920 ; Simmonds, 1923 ; Dean & Webb, 1924 ; Simmonds & Brands, 1927 Weatherford, 1938 ; Arey, 1941 (Brissaud & Sabourin, 1888 ; Simmonds, 1923 ; Popper, 1931 ; Bauer, 1932 ; Snyder, 1942 ; Bremer & Weatherford, 1944 ; Maegraith et al., 1949) . The muscle is arranged longitudinally an<^ constricts forming ridges projecting into the lumen. This gives to the lumen a stellate appearance in transverse section.
In man there appears to be similar evidence for the presence of smooth muscle in the hepatic venous system, distributed at various points in the hepatic and sub-lobular veins (Kiernan, 1833 ; Klias & Feller, 1926 Miyake, 1929; Popper, 1931 ; Bauer et al., 1932; Franklin, 1937 ; Snyder, 1942 ; Bremer & Weatherford, 1944 Mall (190(5), Popper (1931) , and Klias and heller (1926) , and the result of such a constriction is given by Katz and Robard (1939) (Herring & Simpson, 1906 ;  Lee, 1923 ; Popper, 1931 ; Patek, 1945 ; Sliarpey-Schafer, 1949) (Fig. 7) . These lymphatics have an endothelial lining and an extremely variable lnmen. The lumen enlarges when the hepatic vein contracts and diminishes when the hepatic vein swells. There is thus an inversely proportional rate of flow possible in the hepatic veins and their mural lymphatics (Popper, 1931 (Piersol, 1920; Krogh, 1928 ; Klias, 1949 (Hering, 1872 Oppel, 1891 ; Minot, 1900; Herring & Simpson, 1906 ; Mall, 1900 lJiersol, 1920 Cowdry, 1944 ; Trowell, 1946 ; Maximow & Bloom, 1949 Sharpev-Schafer, 1949). It is thought that the reticulum in the liver consists of fibres only which are not associated with reticular cells as in other organs. The origin of these fibres is not yet decided. Minot (1900) and Mall (1906) state that the reticulum occurs as a secondary ingrowth between the sinusoids and the parenchyma and is not related embryologically to the sinusoids.
The reticulum is usually arranged with the larger fibres running in the long axis of the sinusoids and the finer ones running transversely (Oppel, 1891 ; Maximow & Bloom, 1949) . The fibres themselves have heen described in varying ways. They have been called elastic fibres (Mall, 1900) , connective tissue (Herring & Simpson, 1900) , modified white fibres (Piersol, 1920) , and collagen fibres (Sharpey-Schafer, 1949 
